High gene delivery in tumor by intratumoral injection of tetraarginine-PEG lipid-coated protamine/DNA.
One obstacle to effective gene therapy lies in low transfection efficiency by non-viral vectors. To meet this challenge, we developed cell-penetrating peptide-based gene delivery vectors. A novel oligoarginine lipid ((Arg)n-B, n=4, 10) conjugated to 3,5-bis(dodecyloxy)benzamide (BDB) lipid with a poly(ethylene glycol) (PEG) spacer was synthesized. Oligoarginine lipid-coated vector was prepared by the addition of (Arg)n-B to DNA/protamine complex (PD) ((Arg)n-B-PD). Transfection efficiency of (Arg)n-B-PD was compared with that of (Arg)n-B/DNA complex ((Arg)n-B/D) for in vitro and in xenograft tumor of human cervical carcinoma HeLa by intratumoral injection. Transfection efficiency in tumors and in vitro greatly depended on the charge ratios of (Arg)n-B to DNA and the length of Arg residues. In vitro, positively charged Arg10-B-PD showed the highest transfection efficiency. In contrast, in tumor transfection, negatively charged Arg4-B-PD showed the highest transfection efficiency, about 2-, 16- and 23-fold higher than PD alone, Arg10-B-PD and a commercial gene transfection reagent, respectively. This result suggests that negatively charged tetraarginine-conjugated-PEG lipid-coated PD is a promising gene delivery vector for intratumoral injection.